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MC95FG308 

 CMOS SINGLE-CHIP 8-BIT MICROCONTROLLER                

WITH 12 -BIT  A/D CONVERTER 

1. Overview 

1.1 Description 

The MC95FG308 is advanced CMOS 8-bit microcontroller with 8K bytes of FLASH. This is powerful 

microcontroller which provides a highly flexible and cost effective solution to many embedded control 

applications. This provides the following features: 8K bytes of FLASH, 256 bytes of internal SRAM, 

256 bytes of external SRAM, 512 bytes of Data EEPROM, general purpose I/O, 8/16-bit timer/counter, 

watchdog timer, watch timer, SPI, USART, I2C, on-chip POR, BOD, 12-bit A/D converter, analog 

comparator, buzzer driving port, 10-bit high speed PWM output, on-chip oscillator and clock circuitry. 

The MC95FG308 also supports power saving modes to reduce power consumption. 

 

Device Name FLASH EEPROM RAM ADC I/O PORT Package 

MC95FG308 

MC95FG208 

8K 

bytes 
512 bytes 

I : 256 bytes 

X : 256 bytes 

15ch 

12ch 

9ch 

8ch 

30 

26 

18 

14 

32 SOP/QFN/LQFP 

28 SOP 

20 SOP/TSSOP 

16 SOP/TSSOP 
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1.2 Features 

 ̋ CPU 

- 8 Bit CISC Core (8051 Compatible,2 clock 
per cycle) 

 ̋ 8K Bytes On-chip FLASH 

- Optional boot code section with protection 

- Endurance :  10,000 times at room temp 

- Retention : 10 years 

 ̋ 256 Bytes SRAM 

 ̋ 256 Bytes XRAM 

 ̋ 512 Bytes Data EEPROM 

- Endurance :  100,000 times at room temp 

- Retention : 10 years 

 ̋ General Purpose I/O 

- 30 Ports (P0[7:0], P1[6:0], P2[6:0], P3[7:0]): 
32 Pin  

- 26 Ports (P0[7:0], P1[6:0], P2[2:0], P3[7:0]): 
28 Pin 

- 18 Ports (P0[7:0], P1[6:0], P2[2:0]): 20 Pin 

- 14 Ports (P0[7:0], P1[2:0], P2[2:0]): 16 Pin 

 ̋ One Basic Interval Timer 

 ̋ Timer/ Counter 

- 8Bit×4ch(16Bit×2ch) + 16Bitx1ch 

 ̋ 3 High Frequency 10-bit PWM (Using 
Timer1) 

 ̋ 10-bit PWM (Using Timer3) 

 ̋ Watch Dog Timer 

 ̋ Watch Timer 

 ̋ SPI 

 ̋ USART (2ch) 

 ̋ I2C 

 ̋ Buzzer Driving Port 

 ̋ 12 Bit A/D Converter 

- 15 Input channels 

 ̋ Analog Comparator 

- On Chip Analog Comparator 

 ̋ Interrupt Sources 

- External (8) 

- Pin Change Interrupt(P0) (1) 

- USART0,1 (4) 

- SPI (1) 

- Timer (5) 

- I2C (1) 

- Data EEPROM (1) 

- ADC (1) 

- Analog Comparator(1) 

- WDT (1) 

- WT (1) 

- BIT (1) 

 ̋ On-Chip RC-Oscillator 

- 8MHz 

 ̋ Power On Reset 

 ̋ Programmable Brown-Out Detector 

 ̋ Minimum Instruction Execution Time        

- 200ns (@10MHz, NOP Instruction) 

 ̋ Power down mode   

- IDLE, STOP1, STOP2 mode 

 ̋ Sub-Active mode 

- System used external 32.768KHz crystal or 
system used internal 125KHz Ring oscillator 

 ̋ Operating Frequency 

- 1MHz ~ 16MHz 

 ̋ Operating Voltage 

-  1.8V ~ 5.5V(@1~10Mhz) 

-  4.5V ~ 5.5V(@1~16Mhz)  

 ̋ Operating Temperature : -40 ~ +85  

 ̋ Package Type 

- 32 SOP / QFN / LQFP 

- 28 SOP 

- 20 SOP / TSSOP 

- 16 SOP / TSSOP 

- Pb free package 
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1.3 Ordering Information 

 

Table 1-1 Ordering Information of MC95FG308 

Device name ROM size RAM size EEPROM size Package 

MC95FG308D 

8K bytes FLASH 
I:256 bytes 

X:256 bytes 
512 bytes 

32 SOP 

MC95FG308U 32 QFN 

MC95FG308L 32 LQFP 

MC95FG308M 28 SOP 

MC95FG208D 20 SOP 

MC95FG208R 20 TSSOP 

MC95FG208M 16 SOP 

MC95FG208H 16 TSSOP 
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1.4 Development Tools 

1.4.1 Compiler 

We do not provide the compiler.  Please contact third parties. 

The MC95FG308 core is Mentor 8051. Anyway, device ROM size is smaller than 64KB. Developer 

can use all kinds of third partyôs standard 8051 compiler. 

1.4.2 OCD emulator and debugger 

The OCD (On Chip Debug) emulator supports ABOV Semiconductorôs 8051 series MCU emulation. 

 The OCD interface uses two wires interfacing between PC and MCU which is attached to userôs 

system. The OCD can read or change the value of MCU internal memory and I/O peripherals. And 

also the OCD controls MCU internal debugging logic, it means OCD controls emulation, step run, 

monitoring, etc. 

The OCD Debugger program works on Microsoft-Windows NT, 2000, XP, Vista (32bit) operating 

system. 

If you want to see more details, please refer OCD debugger manual. You can download debugger 

S/W and manual from our web-site. 

Connection:  

- SCLK (MC95FG308 P06 port) 

- SDATA (MC95FG308 P07 port) 

OCD connector diagram: Connect OCD and user system 

 

                             

Figure 1-1 OCD Debugger and Pin description 

1.4.3 Programmer 

Single programmer:  

PGMplus USB: It programs MCU device directly. 

2 User VCC 1 

 
 
2 

3 4 

5 6 

7 8 

10 9 

User GND 

SCLK 

SDATA 
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Figure 1-2 Single Programmer 

 

OCD emulator: It can write code in MCU device too. 

  Because of, OCD debugging supports ISP (In System Programming). 

  It does not require additional H/W, except developerôs target system. 

 

Gang programmer: 

 It programs 8 MCU devices at once. 

 So, it is mainly used in mass production line. 

 Gang programmer is standalone type, it means it does not require host PC. 

 

                             

Figure 1-3 Gang Programmer 
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2. Block Diagram 

 

 

 

Figure 2-1 MC95FG308 block diagram 
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3. Pin Assignment 

 

 

Figure 3-1 MC95FG308 32 SOP Pin assignment 

NOTE)  

 - If 28 PKG, Pin 7, 8, 25 and 26 in 32 pin package are removed and their function canôt operate. 

- If 20 PKG, Pin 1, 2, 31, 32, 15, 16, 17, 18, 7, 8, 25 and 26 in 32 pin package are removed and their function 
canôt operate. 

- If 16 PKG, Pin 13, 14, 19, 20, 1, 2, 31, 32, 15, 16, 17, 18, 7, 8, 25 and 26 in 32 pin package are removed and 
their function canôt operate. 

- On On-Chip Debugging, ISP uses P0[7:6] pin as DSCL, DSDA. 

- The outside pin operation has higer priority than the inside pin operation. Ex) In pin32, if P03, RxD0, MISO0, 
EC2 and AN3 are set, AN3 will be operated 

 

 

 

 

 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

24 

25 

26 

27 

28 

29 

30 

31 

32 INT6 / P32 

INT7 / P33 

SXIN / AC- / AN4 / P04 

SXOUT / AC+ / AN5 / P05 

(DSCL) / ACOUT / AN6 / T0O / SCL / P06 

(DSDA) / AN7 / EC0 / SDA / P07 

AN14 / (SCL) / P25 

(SDA) / P26 

VDD 

PWM1AA / T1O / INT0 / P10 

P31 / INT5 

P30 / INT4 

P03 / RxD0 / MISO0 / EC2 / AN3 

P02 / TxD0 / MOSI0 / T2O / AN2 

P01 / ACK0 / SCK0 / AN1 

RESETB / P22 

P00 / SS0 / AN0 / AVref 

P24 / AN13 

P23 / AN12 

P35 / ACK1 

11 

12 

13 

14 

15 

16 17 

18 

19 

20 

21 

22 

23 

PWM1AB / INT1 / P11 

PWM1BA / BUZ / INT2 / P12 

PWM1BB / P13 

PWM1CA / P14 

AN8 / PWM1CB / P15 

SS1 / P34 

P36 / TxD1 / AN10 

P37 / RxD1 / AN11 

P16 / INT3 / T3O / PWM3 / AN9 

P20 / XIN 

P21 / XOUT 

VSS 

M
C

9
5

F
G

3
0

8
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Figure 3-2 MC95FG308 28 SOP Pin assignment 

  

1 

2 

3 

4 

5 

6 

7 

8 

22 

23 

24 

25 

26 

27 

28 INT6 / P32 

INT7 / P33 

SXIN / AC- / AN4 / P04 

SXOUT / AC+ / AN5 / P05 

(DSCL) / ACOUT / AN6 / T0O / SCL / P06 

(DSDA) / AN7 / EC0 / SDA / P07 

VDD 

PWM1AA / T1O / INT0 / P10 

M
C

9
5

F
G

3
0

8
 

P31 / INT5 

P30 / INT4 

P03 / RxD0 / MISO0 / EC2 / AN3 

P02 / TxD0 / MOSI0 / T2O / AN2 

P01 / ACK0 / SCK0 / AN1 

RESETB / P22 

P00 / SS0 / AN0 / AVref 

P35 / ACK1 

9 

10 

11 

12 

13 

14 15 

16 

17 

18 

19 

20 

21 

PWM1AB / INT1 / P11 

PWM1BA / BUZ / INT2 / P12 

PWM1BB / P13 

PWM1CA / P14 

AN8 / PWM1CB / P15 

SS1 / P34 

P36 / TxD1 / AN10 

P37 / RxD1 / AN11 

P16 / INT3 / T3O / PWM3 / AN9 

P20 / XIN 

P21 / XOUT 

VSS 
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Figure 3-3 MC95FG208 20 SOP/TSSOP Pin assignment 

  

1 

2 

3 

4 

5 

6 

16 

17 

18 

19 

20 SXIN / AC- / AN4 / P04 

SXOUT / AC+ / AN5 / P05 

(DSCL) / ACOUT / AN6 / T0O / SCL / P06 

(DSDA) / AN7 / EC0 / SDA / P07 

VDD 

PWM1AA / T1O / INT0 / P10 

M
C

9
5

F
G

2
0

8
 

P03 / RxD0 / MISO0 / EC2 / AN3 

P02 / TxD0 / MOSI0 / T2O / AN2 

P01 / ACK0 / SCK0 / AN1 

RESETB / P22 

P00 / SS0 / AN0 / AVref 

7 

8 

9 

10 11 

12 

13 

14 

15 

PWM1AB / INT1 / P11 

PWM1BA / BUZ / INT2 / P12 

PWM1BB / P13 

PWM1CA / P14 P15 / PWM1CB / AN8 

P16 / INT3 / T3O / PWM3 / AN9 

P20 / XIN 

P21 / XOUT 

VSS 
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Figure 3-4 MC95FG208 16 SOP/TSSOP Pin assignment 

1 

2 

3 

4 

5 

6 

12 

13 

14 

15 

16 SXIN / AC- / AN4 / P04 

SXOUT / AC+ / AN5 / P05 

(DSCL) / ACOUT / AN6 / T0O / SCL / P06 

(DSDA) / AN7 / EC0 / SDA / P07 

VDD 

PWM1AA / T1O / INT0 / P10 
M

C
9
5

F
G

2
0

8
 

P03 / RxD0 / MISO0 / EC2 / AN3 

P02 / TxD0 / MOSI0 / T2O / AN2 

P01 / ACK0 / SCK0 / AN1 

RESETB / P22 

P00 / SS0 / AN0 / AVref 

7 

8 9 

10 

11 

PWM1AB / INT1 / P11 

PWM1BA / BUZ / INT2 / P12 P20 / XIN 

P21 / XOUT 

VSS 
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4. Package Diagram 

 

 

Figure 4-1 32 pin SOP package 
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Figure 4-2 32 pin QFN package 
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Figure 4-3 32 pin LQFP package 








































































































































































































































































































































































































